Possible mechanisms of hypothermia after inhibition of the median or dorsal raphe nucleus of freely moving rats.
We previously reported that tetrodotoxin (TTX) perfusion into the median raphe nucleus (MRN), which contains the cell bodies of serotonin (5-HT) neurons, induced a considerable body temperature reduction under normal and low ambient temperatures (23 and 5°C, respectively) in freely moving rats but showed no such effect under high ambient temperature (35°C). In the present study, we aimed to determine the mechanism(s) of body temperature reduction after TTX perfusion into the MRN by measuring tail skin temperature (an index of heat loss), heart rate (an index of heat production), and locomotor activity (Act) under normal ambient temperature (23°C). We performed similar experiments in the dorsal raphe nucleus (DRN), another area containing cell bodies of 5-HT neurons, to compare any functional differences with the MRN. TTX perfusion into the MRN or DRN induced significant hypothermia (from 37.4±0.2 to 33.7±0.4°C or from 37.4±0.1 to 34.5±0.4°C, respectively; P<0.001) with increased tail skin temperature (from 26.1±0.8 to 31.1±1.3°C or from 26.3±0.9 to 31.7±0.4°C, respectively; P<0.001), but no change in heart rate. However, TTX perfusion into the MRN or DRN differentially affected Act. TTX perfusion into the MRN induced hyperactivity (from 10.7±4.6 to 67.6±25.1 counts/min; P<0.01), whereas perfusion into the DRN induced immobility. Thus, the 5-HT projections from the MRN and DRN may play similar roles in thermoregulation, both in the heat production system and in the heat loss system, but their roles in the regulation of Act might be distinct and opposite.